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(S) System and method for securing a medical cable. 



) A system and method for securing a medical 
cable (10) and a loop about a specified portion 
of a patient's body are disclosed. The system 
may include a medical cable (10), a crimp- 
locking crimp (16), a releasable cable securing 
device (20), and a cable tensioner (18). Ad- 
ditionally, a crimper-cutter may be used as part 
of the system. The releasable cable securing 
device may include a body having a cable- 
receiving channel, a wedging chamber and a 
wedging member that cooperate to allow a 
cable to be moved in a first direction, but not 
moved in a second direction. The cable may be 
released from the releasable cable securing 
device by depressing a portion of the wedging 
member. The crimper cutter may include a first 
head formed to have a crimping channel and a 
blade member, and a second head formed to 
force the neck of a crimp into the crimping 
channel and then on to the blade member. 
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TECHNICAL FIELD OF THE INVENTION 

This invention relates to surgically implanted 
wires and cables and more particularly relates to im- 
proved methods and apparatus for use in surgically 
installing wires and cables at selected locations in a 
patient's body. 

BACKGROUND OF THE INVENTION 

Surgical or medical wires and cables are used in 
a variety of surgical procedures, for example, recon- 
structive spine surgery such as fusions, spinal trau- 
ma surgery, total hip arthroplasty, fracture fixation, 
open heart surgery for closures of the sternum, oral 
and facial surgery to fix mandibular fractures and the 
like, and other surgical procedures. Often, medical 
cables and wires are used to encircle or loop about 
bones to hold them together for healing or fusion in 
some types of spinal surgery. For purposes of this ap- 
plication, "cable" includes monofilament and single 
strand wire along with multi-filament and multi-strand 
cable and wire ropes. 

In some surgical procedures, it is desirable to pro- 
vide a tensile force to selected portions of the pa- 
tient's body such as to adjacent vertebrae. This may 
be accomplished by placing loops formed of medical 
cable about the vertebrae. In placing the loops around 
the vertebrae with the desired tension on the verte- 
brae, it is frequently necessary to pass the cables 
sublaminarly, to apply the desired tension on the ver- 
tebrae through the cables, and then secure the cables 
in loops. One method of accomplishing these tasks is 
for the surgeon to pass a suture sublaminarly, to se- 
cure the suture to a mid-section of the cable, pull the 
suture with the attached cable back under the lamina 
of the vertebrae, and then cut the suture and cable so 
that two cables exist under the lamina of the patient. 
The cables can then be looped about the vertebrae 
and tightened by hand with the surgeon plucking the 
cables to determine the tension. After pulling the 
cables until the surgeon determines that the desired 
tension is applied, the surgeon attempts to secure the 
cables in their respective loops while maintaining the 
tension thereon. 

Problems sometime occur with placing the cor- 
rect tension on the medical cables during installation. 
Conventional systems for attaching medical cables to 
selected portions of the patient's body have experi- 
enced problems with the cables being applied too 
tightly and creating vascular necrosis of the bone 
around the cables. At the same time, medical cables 
must be tight enough to achieve the desired mechan- 
ical fixation. Many conventional systems are difficult 
to manipulate and surgeons have experienced prob- 
lems in properly positioning the cables while at the 
same time applying the desired tension and then se- 
curing the cables in the loops with that desired tension 



still applied. Many currently available tensioner prod- 
ucts do not provide direct feedback to a surgeon con- 
cerning the amount of tension being applied to the 
cable. Securing the cables in their respective loops 

5 with conventional products and methods has also in- 
volved problems. 

One method for securing the cables in their re- 
spective loops has been to provide a permanent loop 
on one end of the cables. This method involves form- 

10 ing a small loop on one end of the cable and securing 
the small loop with a crimp, and then passing the end 
opposite the small loop through the small loop in an 
arrangement similar to a cowboy's lasso. Then a 
crimp member with a flange may be placed on the 

15 cable opposite the small loop and slid along the cable 
until snug against the small loop member. Then after 
applying the desired tension as accurately as possi- 
ble with conventional systems, the surgeon attempt- 
ed to crimp the crimp member while maintaining the 

20 desired tension so that a secured loop is formed with 
the desired tension. This method involves two crimp 
members and has two parts of the cables resting 
against each other which may lead to increased wear 
of the cable and increased likelihood of premature 

25 failure. Additionally, it may be difficult to accurately 
maintain the tension on the cable whi le the cables are 
crimped. 

Another method for securing the cable is to pro- 
vide bar member with two transverse apertures. A 

30 stop member is attached to one end of the cable and 
then the other cable end is passed through one of the 
apertures until a stop rests against the bar member. 
The cable end opposite the stop member forms a loop 
and is then passed through the other aperture and 

35 then through a crimp member. The crimp member is 
placed snugly against the bar member and crimped 
while the surgeon attempts to maintain the desired 
tension on the cable. Among the shortcomings of this 
method may be the difficulty in holding all the parts 

40 with surgical instruments during this procedure. Ad- 
ditionally, this method and the previously described 
method do not protect against fraying once the cable 
is cut. SeeU.S. Patent 5,116,340, which is incorporat- 
ed by reference for all purposes. 

45 Therefore, a need has arisen for a surgical instal- 
lation system and apparatus that efficiently secure a 
medical cable in a loop, uses a small number of parts, 
is easily handled by a minimum number of surgical in- 
struments, does not allow the cable to rest against 

50 other portions of the cable, helps prevent fraying, and 
helps to assure that the desired tension is produced 
in the secured loop. 

SUMMARY OF THE INVENTION 

55 

In accordance with the present invention, the dis- 
advantages and problems associated with the previ- 
ously available medical cable installation systems 
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and apparatuses have been substantially reduced or 
eliminated by use of the present system and appara- 
tuses. The present invention includes components 
and methodologies for applying support to selected 
portions of a patient's body. 

In accordance with one aspect of the present in- 
vention, a system for allowing an operator to secure 
a medical cable in a loop about a specified portion of 
a patient's body with a given tension is provided. The 
system may include a tensioner, a crimp-locking 
crimp, and a releasable cable securing apparatus. 

In accordance with another aspect of the present 
invention, a crimper-cutter is provided. The crimper- 
cutter may be used to crimp a crimp-locking crimp 
and cut a portion of the crimp-locking crimp with one 
motion of one surgical instrument. 

In accordance with another aspect of the present 
invention, a method is provided for securing a medical 
cable in a loop about a selected region of the patient's 
body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the pres- 
ent invention, and the advantages thereof, reference 
is now made to the following descriptions taken in 
conjunction with the accompanying drawings, in 
which: 

FIGURE 1 is a schematic view of one aspect of 
the present invention showing a loop being 
formed around a specified portion of a patient's 
body using a medical cable, crimp-locking crimp, 
releasable cable securing device, and a tension- 
er; 

FIGURE 2 is a schematic view of one aspect of 
the present invention showing a loop formed 
about a patient's vertebra; 
FIGURE 3 is an isometric drawing showing a 
cable tensioner according to one aspect of the 
present invention; 

FIGURE 4 is an isometric drawing with portions 
exploded away showing the second slidable han- 
dle used with the tensioner of FIGURE 1 ; 
FIGURE 5 is an isometric drawing of a cable ten- 
sioner incorporating an additional embodiment of 
a tensioner according to one aspect of the pres- 
ent invention; 

FIGURE 6 is a drawing in section and in elevation 
with portions broken away taken along line 6-6 of 
FIGURE 5; 

FIGURE 7 is a schematic representation showing 
a medical cable engaged with a second slidable 
handle of the tensioner shown in FIGURES 5 and 

6; 

FIGURE 8 is an isometric drawing in section of a 
crimp-locking crimp according to one aspect of 
the present invention; 

FIGURE 9 is a schematic view in elevation of one 



aspect of the present invention showing one em- 
bodiment of the crimp-locking crimp; 
FIGURE 10 is a schematic view in cross-section 
and elevation showing one embodiment of a re- 
5 leasable cable securing device according to one 

aspect of the present invention; 
FIGURE 11 is a schematic drawing of the releas- 
able cable securing device of FIGURE 10 with a 
net force applied in a first direction; 
10 FIGURE 12 is a schematic drawing of the releas- 

able cable securing device of FIGURE 10 with a 
net force applied in a second direction; 
FIGURE 13 is a schematic view in cross-section 
and elevation of a second embodiment of a re- 
is leasable cable securing device according to one 
aspect of the present invention with the biasing 
release member in the release position; 
FIGURE 14 is a schematic view in cross-section 
and elevation of a second embodiment of a re- 
20 leasable cable securing device according to one 
aspect of the present invention with biasing re- 
lease member in the engaging position; 
FIGURE 15 is a schematic view of one embodi- 
ment of a crimper-cutter according to one aspect 
25 of the present invention; and 

FIGURE 16 is a schematic view of the crimping- 
cutting head of the crimper-cutter of FIGURE 15. 

DETAILED DESCRIPTION OF THE INVENTION 

30 

The preferred embodiment of the present inven- 
tion and its advantages are best understood by refer- 
ring to FIGURES 1-16 of the drawings, like numerals 
being used for like and corresponding parts of the va- 

35 rious drawings. 

In accordance with one aspect of the present in- 
vention, a system is provided for the installation of 
medical cables 10 about a portion of a patient's body 
such as vertebrae 1 2 and 14 (FIGURE 2). The system 

40 involves a plurality of components including cable 1 0, 
crimp-locking crimp 16, cable tensioner 18, and re- 
leasable medical cable securing apparatus or crimp 
20 (FIGURE 1). Additionally, crimper-cutter 22 may 
be included in the system. Other devices such as a 

45 cable leader (not shown) may be used with this sys- 
tem. Another aspect of the present invention involves 
a method for securing cable 1 0 in a loop about a por- 
tion of a patient's body such as vertebrae 12 and 14. 

50 CABLE TENSIONER 

Cable tensioner 1 8 is preferably used with a med- 
ical cable 1 0 and a crimp-locking crimp 1 6 to trap the 
desired amount of tension in a loop formed by medical 
55 cable 10 and crimp 16. Medical cable 10, crimp- 
locking crimp 16, first loop 24, and tensioner 18 are 
shown in FIGURE 1 . The use of cable tensioner 1 8 to 
install medical cable 10 to selected portions of a pa- 
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tient's body and to trap the desired amount of tension 
within loop 24 using crimp-locking crimp 16 and re- 
leasable cable securing device 20 will be described 
below in more detail. 

Referring to FIGURES 3 and 4, cable tensioner 
18 has three main components: elongated shaft 26, 
first handle 28 and second handle 30. An important 
feature of tensioner 1 8 is that the main components 
of cable tensioner 18 may be formed from molded 
plastic. Thus, cable tensioner 1 8 is relatively inexpen- 
sive and may be discarded after only one use in a sur- 
gical procedure. This advantage of this aspect of the 
present invention is particularly important due to the 
increased concern with sterilization of surgical instru- 
ments to prevent the spread of AIDS and other dis- 
eases. Tensioner 1 8 may, of course, be formed from 
other materials such as aluminum. 

First handle 28 is preferably secured to one end 
of elongated shaft 26. First handle (sometimes refer- 
red to as "fixed handle") 28 is generally configured to 
fit within the palm of a surgeon's hand (not shown). 
Elongated shaft 26 and first handle 28 cooperate to 
form a generally "T" shaped surgical tool. 

Second handle 30 is slidably disposed on the ex- 
terior of elongated shaft 26 intermediate the ends 
thereof. Elongated shaft 26 has a generally rectangu- 
lar cross section. First slot 32 is formed in the exterior 
of elongated shaft 26 intermediate the ends thereof. 
Second handle 30 includes opening 34 which is sized 
to fit over the portion of elongated shaft 26 containing 
first slot 32. Opening 34 cooperates with the exterior 
of elongated shaft 26 to allow second handle 30 to 
slide longitudinally over the exterior of elongated 
shaft 26. 

The other end 36 of elongated shaft 26 has an 
opening 38 which provides a means for releasably se- 
curing a portion of a medical cable within end 36 of 
elongated shaft 26. Asecond slot 40 is provided in the 
exterior of elongated shaft 26 adjacent to and extend- 
ing from end 36. As will be explained later in more de- 
tail, second slot 40 is provided to assist with attach- 
ment of a medical cable to second handle 30. 

Second handle 30 and elongated shaft 26 also 
define a generally "T" shaped configuration. Second 
handle (sometimes referred to as "slidable handle") 
30 preferably includes extensions 42 and 44 which 
are provided for engagement by the fingers of a sur- 
geon's hand. Cable tensioner 18 is frequently used by 
first resting fixed handle 28 against the palm of a sur- 
geon's hands and engaging extensions 42 and 44 
with the fingers of the surgeon's hand. When the sur- 
geon squeezes her fingers, second handle 30 will 
slide longitudinally towards first, fixed handle 28. This 
movement provides a direct tactile feedback with a 
1:1 ratio between force applied to second handle 30 
and tension applied to a medical cable 10 attached to 
tensioner 1 8. 

Second handle 30 includes pawl 48 which is dis- 



posed within recess 50 of extension 42. Pin 52 is pro- 
vided to secure pawl 48 within recess 50 and to allow 
pawl 48 to pivot with respect to pin 52 and the exterior 
of elongated shaft 26 adjacent thereto. First spring 54 

5 is disposed within recess 50 and contacts a portion 
of pawl 48. Spring 54 cooperates with pivot pin 52 to 
bias pawl 48 to contact the exterior of elongated shaft 
26 adjacent thereto. Therefore, pawl 48 will normally 
ride against the exterior of elongated shaft 26 and 

10 prevent movement of second handle 30 away from 
first handle 28. 

Pawl 48 is preferably sized to fit within longitudi- 
nal slot 32 and to engage elongated shaft 26 therein. 
Spring 54 and pivot pin 52 cooperate with pawl 48 to 

15 allow longitudinal movement of second handle 30 to- 
wards first handle 28. In a similar manner spring 54, 
pivot pin 52 and pawl 48 cooperate with each other to 
prevent undesired movement of second handle 30 in 
the direction away from first handle 28. 

20 Second handle 30 includes cleat 60 which is at- 
tached to the exterior of second handle 30 by pivot pin 
62. Since second handle 30 is preferably formed from 
molded plastic, plate 64 is disposed between cleat 60 
and the adjacent portions of second handle 30. Tor- 

25 sion spring 66 is provided to bias cleat 60 into contact 
with plate 64. As will be explained later in more detail, 
cleat 60 cooperates with plate 64 to trap a portion of 
medical cable 10 therebetween. 

As shown in FIGURE 1 cable tensioner 1 8 may be 

30 used with medical cable 10 to secure first loop 24 
about selected portions of a patient's body such as 
vertebrae 12 and 14. Crimp-locking crimp 16 is pre- 
ferably secured to a first end of medical cable 1 0 and 
loop 24 placed around the selected portion of the pa- 

35 tienf s body. Crimp-locking crimp 16 and the first end 
of medical cable 10 are then secured to end 36 of 
elongated shaft 26 opposite from first handle 28. A 
portion of medical cable 10 is placed within second 
longitudinal slot 40 in the exterior of elongated shaft 

40 26 and slot 56 in second handle 30 adjacent to cleat 
60. Second slot 40 in elongated shaft 26 and slot 56 
in handle 30 cooperate with each other to align med- 
ical cable 10 with elongated shaft 26 and to allow en- 
gagement of a portion of medical cable 10 with cleat 

45 60. 

Cleat 60, torsion spring 66 and pivot pin 62 coop- 
erate with each other to secure medical cable 10 to 
second handle 30. If desired, cleat 60 could be re- 
placed by other mechanisms for trapping medical 

so cable 1 0 with second handle 30. An example would be 
one or more set screws or locking nuts carried by sec- 
ond handle 30. Cleat 60 is preferred considering the 
ease of installing medical cable 10 therewith. 

In FIGURE 1 second medical loop 68 is shown in- 

55 stalled on vertebrae 12 and 14 with crimp-locking 
crimp 16. For many procedures such as installing two 
medical cables 10 on selected vertebrae, it is prefer- 
able to alternately tighten and loosen the medical 
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loops until the vertebrae are positioned as desired. A 
separate cable tensioner 1 8 may be used with each 
medical loop 24 and 68 to alternately increase and de- 
crease the tension in the respective medical loops. 
But, releasable cable securing device 20 allows one 
tensioner 1 8 to be used to alternately adjust the ten- 
sion in cable 10 as will be described in more detail be- 
low. 

Pawl 48 normally prevents second handle 30 
from sliding longitudinally away from first handle 28. 
By manually depressing pawl 48 into recess 50, pawl 
48 is released from engagement with the adjacent 
portion of elongated shaft 26. When the surgeon de- 
presses pawl 48, second handle 30 may slide longi- 
tudinally away from first handle 28 to release the ten- 
sion in medical cable 10. This feature of the present 
invention allows the surgeon to provide the optimum 
tension in the loops on vertebrae 1 2 and 1 4. The abil- 
ity of tensioner 18 to either increase or decease the 
tension in the medical loops allows obtaining the op- 
timum forces on the portion of the patient's body 
which will be secured by the medical cables. This pro- 
cedure is similar in many respects to tightening and 
loosening fasteners which are used to hold mechan- 
ical components together. After the desired amount of 
tension has been placed in loops 24 and 68, their re- 
spective crimp-locking crimps 16 may be com- 
pressed or crimped on the respective medical cables 
10 to trap the tension. A portion of crimp-locking 
crimps 16 and their respective medical cables 1 0 may 
then be cut to allow removal of tensioner 18 and the 
remainder of medical cables 10. This crimping and 
cutting of crimps 16 may be accomplished with sub- 
stantially one motion by using crimper-cutter 22 (FIG- 
URE 5). 

Asecond embodiment 80 of cable tensioner 18 is 
shown in FIGURES 5 and 6. Cable tensioner 80 is pre- 
ferably used with a medical cable 10 and a crimp- 
locking crimp 1 6 to trap the desired amount of tension 
in a loop formed by medical cable 10 and crimp 16. 
As explained for cable tensioner 20 (FIGURES 3-4), 
cable tensioner 80 may be used with medical cable 10 
and crimp 16 to tighten first loop 24 around a selected 
portion of a patient's body and to trap the desired 
amount of tension within first loop 24. 

Cable tensioner 80 has three main components: 
elongated shaft 82, first handle 84 and second handle 
86. An important feature of this embodiment of the 
present invention is that the main components of 
cable tensioner 80 may be formed from aluminum or 
other suitable metals and composite materials which 
are appropriate for sterilization and repeated surgical 
use. 

First handle 84 is preferably secured to one end 
of elongated shaft 82. First handle 84 is generally 
configured to fit within the palm of a surgeon's hand 
(not shown). Elongated shaft 82 and first handle 84 
cooperate to form a generally "T" shaped surgical 



tool. 

Second handle 86 is slidably disposed on the ex- 
terior of elongated shaft 82 intermediate the ends 
thereof. Elongated shaft 82 has a generally circular 

5 cross section. First slot 88 is formed in the exterior of 
elongated shaft 82 intermediate the ends thereof. A 
plurality of serrations 90 are provided within slot 88. 
Second handle 86 includes opening 92 which is sized 
to fit over the portion of elongated shaft 82 containing 

to first slot 88. Opening 92 cooperates with the exterior 
of elongated shaft 82 to allow second handle 86 to 
slide longitudinally over the exterior of elongated 
shaft 82. 

The other end 94 of elongated shaft 82 has an 
15 opening 96 which provides a portion of the means for 
releasably securing a portion of a medical crimp with- 
in end 94 of elongated shaft 82. A second slot 98 is 
provided in the exterior of elongated shaft 82 extend- 
ing from end 94. As explained for second slot 40 of 
20 cable tensioner 20 of FIGURE 3, slot 98 is provided 
to assist with attachment of a medical cable to second 
handle 86. 

Second handle 86 and elongated shaft 82 also 
have a generally "T" shaped configuration. Second 

25 handle 86 preferably includes extensions 100 and 
1 02 which are provided for engagement by the fingers 
of a surgeon's hand. Cable tensioner 80 is generally 
used by first resting fixed handle 84 against the pa|m 
of a surgeon's hands and engaging extensions 100 

30 and 102 by the fingers of the surgeon's hand. When 
the surgeon squeezes his fingers, second handle 86 
will slide longitudinally towards first, fixed handle 84. 

The gripping aspect of tensioner 80 is analogous 
to that of tensioner 20. See FIGURE 4. Second handle 

35 86 includes pawl 48 disposed within recess 50 of ex- 
tension 100. Pin 52 is provided to secure pawl 48 with- 
in recess 50 and to allow pawl 48 to pivot with respect 
to pin 52 and the exterior of elongated shaft 82 adja- 
cent thereto. First spring 54 is disposed within recess 

40 50 and contacts a portion of pawl 48. Spring 54 co- 
operates with pivot pin 52 to bias pawl 48 to contact 
the exterior of elongated shaft 82 adjacent thereto. 

Pawl 48 is preferably sized to fit within longitudi- 
nal slot 88 and to engage serration 90 therein. Pawl 

45 48 cooperates with first longitudinal slot 88 to prevent 
rotation of second handle 86 relative to shaft 82, and 
spring 54 and pivot pin 52 cooperate with pawl 48 to 
allow longitudinal movement of second handle 86 to- 
wards first handle 84. In a similar manner spring 54, 

so pivot pin 52 and pawl 48 cooperate with each other 
and serration 90 to prevent undesired movement of 
second handle 86 in the direction away from first han- 
dle 84. As previously discussed for cable tensioner 
20, pawl 48 allows controlled movement of second 

55 handle 86 to tighten and loosen tension in a medical 
cable 10 attached to cable tensioner 80. 

Second handle 86 includes cleat 60 which is at- 
tached to the exterior of second handle 86 by pivot pin 
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62. Since second handle 86 is preferably formed from 
metal, plate 64 used with tensioner20 is not required. 
Torsion spring 66 is provided to bias cleat 60 into con- 
tact with shoulder 104 formed on second handle 86. 
Cleat 60 cooperates with shoulder 104 on second 
handle 86 to trap a portion of medical cable 10 there- 
between. See FIGURE 7. 

Cable tensioner 80 may be used with medical 
cable 10 to secure first loop 24 about selected por- 
tions of a patient's body such as vertebrae 12 and 14. 
Crimp-locking crimp 16 is preferably secured to one 
end of medical cable 10 and then loop 24 placed 
around the selected portion of the patient's body. 
Cable 10 is passed through a portion (bore 120) of 
crimp 16 and through releasable cable securing de- 
vice 20. Releasable cable securing device 20 and an 
end of medical cable 10 are then secured to end 94 
(36) of elongated shaft 82 (26) opposite from first 
handle 84 (28). A portion of medical cable 1 0 is placed 
within second longitudinal slot 98 (40) in the exterior 
of elongated shaft 82 (26). Second slot 98 (40) in elon- 
gated shaft 82 (26) aligns medical cable 10 with elon- 
gated shaft 82 and assists with engagement of a por- 
tion of medical cable 10 with cleat 60. 

One of the differences between cable tensioner 
80 and cable tensioner 18 of FIGURE 3 includes 
gauge 108, which indicates the amount of force ap- 
plied to second handle 86 after a medical cable has 
been secured to cable tensioner 80. The force meas- 
ured by gauge 108 is an approximation of the tension 
applied to medical cable 10. 

Elongated shaft 82 comprises first portion 82a 
attached to first handle 84 and second portion 82b, 
which is slidably disposed within first portion 82a. As 
shown in FIGURE 6, second portion 82b of elongated 
shaft 82 preferably includes longitudinal passageway 
110 extending partially therethrough. Alignment rod 
112 is preferably attached to first portion 82a and ex- 
tends from first handle 84 into longitudinal passage- 
way 110. Biasing means or spring 114 is preferably 
disposed on the exterior of alignment rod 112 be- 
tween first portion 82a and second portion 82b. 

When one portion of a medical cable 10 is attach- 
ed to end 94 of elongated shaft 82 and another por- 
tion of medical cable 10 is attached to second handle 
86, movement of second handle 86 towards first han- 
dle 84 will result in longitudinal movement of second 
portion 82b relative to first portion 82a and compres- 
sion of spring 114. Movement of second handle 86 to- 
wards first handle 84 will thus result in movement of 
gauge 108 relative to scale 116. The amount of force 
required to move second handle 86 towards first han- 
dle 84 is proportional to the spring constant of biasing 
means 114. Therefore, the position of gauge 108 on 
scale 116 is an indication of the force being applied to 
second handle 86 and to medical cable 10 attached 
to tensioner 80. Thus, cable tensioner 80 with gauge 
108 provides an indication of the amount of tension 



being applied to a medical loop around a selected por- 
tion of the patient's body. 

Scale 116 may be used to indicate increments of 
force such as 20, 40, 60 and 80 pounds. Pawl 48 co- 
5 operates with second handle 86 to trap the desired 
amount of tension within the attached medical cable 
as indicated by gauge 1 08. 

An important feature of cable tensioner 80 is that 
spring 114 is located between second handle 86 and 
10 first handle 84 contained within second portion 82b of 
elongated shaft 82. This position for spring 114 mini- 
mizes potential adverse consequences from a fai lure 
of spring 114 and associated components. 

Cable tensioners 20 and 80 may be used with va- 
ts rious types of medical cable crimps, clamps and 
locks. Cable tensioners 20 and 80 are not limited to 
use with crimp 16 and releasable cable securing de- 
vice 20. When used with releasable cable securing 
device 20, pawls 48 may not be required for use with 
20 second handles 30 and 86 to hold the desired amount 
of tension in the medical cable loop. 

CRIMP-LOCKING CRIMP 

25 Referring now to FIGURES 8 and 9, there is 
shown crimp-locking crimp 16 that is formed by crimp 
body 118 and crimp head 124. First longitudinal bore 
or channel 120 extends through crimp body 118 and 
head 1 24. Cri mp 1 6 has neck 1 22 that may be formed 

30 as one integral part of crimp body 118 or attached to 
crimp body 118. Also formed as an integral part of 
crimp body 118, or attached to crimp body 118, is 
crimp head 124. 

Crimp head 124 has a second bore or channel 

35 126 extending through a portion of head 124 and off- 
set from first longitudinal bore 120. Crimp 16 is pre- 
ferably formed of titanium, but may also be formed of 
MP35N of Specification 562 of the American Society 
of Testing Materials, stainless steel, or ultra high mo- 

40 lecular weight polyethylene. 

Neck 122 may have several sections with varying 
outside diameters, e.g., 128, 130, and 132. Addition- 
ally, neck 122 may have a shoulder 134 to facilitate 
the attachment of surgical instruments to crimp body 

45 118 to hold crimp 16 during surgery. In a preferred 
embodiment, crimp-locking crimp 16 may have neck 
122 that is formed only by what is shown as first di- 
ameter section 128 in FIGURE 8. When surgical cable 
10 is passed through first longitudinal bore 120 and 

so the desired tension has been applied to cable 10, 
neck 122 of crimp body 118 may be crimped, or plast- 
ically deformed, about cable 10 by applying a crimp- 
ing force that may be generated by surgical pliers or 
a similar crimping tool so as to cause crimp 16 to hold 

55 and secure cable 1 0 by f rictional forces developed 
between crimped neck 122 and the adjacent portion 
of cable 10. Neck 122 may be crimped or deformed 
on neck section 128. After crimping crimp 16, neck 
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122 also provides a convenient place to cut cable 10 
and crimp 16. Neck 122 will then help prevent fraying 
of cable 10. Alternatively, crimper-cutter 22 (FIGURE 
15) may be used to crimp and cut neck 122 with sub- 
stantially one motion and with only one instrument. 

Referring now to FIGURE 9, there is shown an 
elevational view of crimp-locking crimp 16. Crimp 16 
has first longitudinal bore 120 that extends through 
crimp body 118 and head 124. Second bore 126 ex- 
tends through a portion of head 124, and may have a 
first diameter 1 36 and a second diameter 1 38. First di- 
ameter 136 may have a diameter larger than the di- 
ameter of an enlarged cable termination such as ball 
termination on an end of cable 10. Second diameter 
138 may be sized to have a diameter smaller than the 
diameter of termination of cable 10. First and second 
diameters 136 and 138 are thus sized to allow a cable 
termination, e.g., a ball termination, to pass into first 
diameter section 136 of second bore 126, but not 
through second diameter section 138 of second bore 
126. First longitudinal bore 120 may also be sized to 
have sections of varying inside diameters, but with a 
minimum inside diameter larger than the outside di- 
ameter of cable 10. For example, first longitudinal 
bore 120 may have a first inside diameter section 142 
(shown in hidden lines), second inside diameter sec- 
tion 144, and third inside diameter section 146. 

RELEASABLE MEDICAL CABLE SECURING 
DEVICE 

Referring to FIGURES 10 through 12, there is 
shown one embodiment of a cable securing appara- 
tus or device 20. Cable securing device 20 has a body 
202 formed to have a wedging chamber 204. Residing 
within wedging chamber 204 is wedging member 206. 
Wedging member 206 and chamber 204 form one ex- 
ample of wedging means used as part of device 20. 
Wedging member 206 may be a partial cylindrical 
member. Wedging member 206 is secured in cham- 
ber 204 by pin 208. Wedging member 206 may have 
a biasing chamber 210 containing biasing means or 
spring 212. Spring 212 interacts with wedging mem- 
ber 206 and a wall such as wall 214 of wedging cham- 
ber 204 to cause wedging member 206 to be biased 
against wall 214. Pin 208 is positioned on wedging 
member 206 such that wedging member 206 has an 
offset or off-centered pivot, i.e., a cam. As wedging 
member 206 is rotated clockwise with respect to the 
orientation shown in FIGURE 10, wedging member 
206 is unable to completely rotate about pin 208, but 
rather wedges against wall 214 of chamber 204. 

Cable securing device 20 has a tensioner-grip- 
ping opening 21 6 about a first end 21 8 of cable secure 
20. Tensioner gripping opening 216 is sized to mate 
with end 94 or 36 of tensioner 20 or 80. Tensioner grip- 
ping opening 216 is in communication with cable- 
receiving channel 220 which has an opening on a sec- 



ond end 222 of securing device 20. Cable-receiving 
channel 220 is in communication with and passes 
through wedging chamber 204. 

In operation an end of cable 10 is threaded 

5 through cable securing device 20 by threading the 
cable end through channel 220 at end 222 and con- 
tinuing through a portion of wedging chamber 204 
and then through tensioner-gripping opening 216 at 
end 218. See FIGURE 11. Once threaded through 

10 cable securing device 20, device 20 may function in 
one of two ways depending on the direction offeree 
applied to cable 10. Additional operation occurs when 
wedging member 206 is forced away from wall 214 by 
the operator depressing portion 21 3 of wedging mem- 

15 ber 206. 

Referring to FIGURE 11, cable securing appara- 
tus 20 is shown with a force applied to cable 1 0 in the 
direction indicated by arrow 224. The force applied in 
this direction urges wedging member 206 to rotate 

20 about pin 208 in a counter-clockwise direction. As 
cable 10 urges wedging member 206 in this direction, 
the gripping force supplied by wedging member 206 
against wall 214 is reduced, and cable 10 is allowed 
to move in the same direction as the force, i.e., the di- 

25 rection of arrow 224. The wedging force is reduced 
because biasing spring 212 forces wedging member 
206 towards wall 214, which normally sandwiches 
cable 10 therebetween, and as cable 10 is urged in 
the direction of arrow 224, the frictional forces be- 

30 tween cable 10 and wedging member 206 cause 
member206 to be urged counter-clockwise. As wedg- 
ing member 206 is urged counter-clockwise, the force 
that applies to cable 10 is reduced because the outer 
perimeter of wedging member 206 is pulled away 

35 from the point of tangential contact with cable 10 
proximate wall 214; this latter effect is due to the off- 
centered orientation of pin 208. 

Referring to FIGURE 12, there is shown cable se- 
curing device 20 with a force applied to cable 1 0 in the 

40 direction indicated by arrow 226. With a force applied 
in this direction, the cable is urged in the direction of 
arrow 226 which because of frictional forces between 
wedging member 206 and cable 10 caused by biasing 
spring 212, wedging member 206 is urged in a clock- 

45 wise direction. As wedging member 206 moves in a 
clockwise direction, the linear distance between pin 
208 and the point of tangential contact between cable 
10 and wedge member 206 increases, and thus, 
cable 10 becomes wedged against wall 214 by mem- 

50 ber 206. 

As demonstrated by FIGURES 11 and 12, cable 
securing device 20 allows a tension to be applied in 
the direction of arrow 224 with little or no resistance 
from a device 20, but when the tensioning force is re- 

55 moved so that the resultant force is in the direction 
shown by arrow 226 in FIGURE 12, securing device 
20 will maintain the tension that was applied. When it 
is desirable to remove securing device 20, wedging 
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member 206 may be manually pulled away from wall 
214 by overcoming the forces generated by biasing 
spring 212 by depressing portion 213; this will reduce 
the frictional forces on cable 10 between wedging 
member 206 wall 214 to allow the cable to be re- 
moved. Cable securing device 20 may be used as part 
of a system for securing loops 24 and 68 about a de- 
sired portion of a patient's body as shown in FIGURE 
1. 

Referring now to FIGURES 13 and 14, an alter- 
native embodiment of cable securing device 20 is 
shown. Cable securing device 20 of FIGURE 13 and 
14 has body 202. Formed in body 202 is cable- 
receiving channel 220 which is in communication with 
wedging chamber 204 and opening 228. Opposite 
second end 222 is first end 218. Body 202 has a 
shaft-receiving chamber 230 with shaft 232 residing 
therein and movable with respect to chamber 230. 

A first portion of wedging chamber 204 is formed 
to have tapered wall 234. A first end of shaft 232 has 
a wedging member 206 secured thereto. Wedging 
member 206 for this second embodi ment may be si m- 
ilar to a frusto-conical shaped member. Wedging 
member 206 has a back surface 233. A portion of 
body 202 that forms shaft-receiving chamber 230 
also forms wall 236. A biasing spring 212 is provided 
along shaft 232 between back surface 233 and wall 
236 that urges wedging member 206 towards first end 
222. 

Cable securing device 20 of FIGURES 13 and 14 
has a biasing release member 238. Biasing release 
member 238 pulls wedging member 206 away from 
first end 222 and away from tapered wall 234. Bias re- 
lease member 238 may be, for example, an oval- 
shaped member that when in the position shown in 
FIGURE 14 is provided in an oval opening in body 202 
from which it may be pulled away from first end 222 
out of body 202 and twisted such that when released, 
the biasing release member 238 will not return into 
the opening. This allows securing device 20 to remain 
in a condition where it does not wedge when so de- 
sired. This position is desirable when threading cable 
10 through channel 220, chamber 204 and out at 
opening 228 or for removing the cable. 

Like securing device 20 of FIGURES 10 through 
12, securing device 20 of FIGURES 13 through 14 al- 
low cable 10 to move in one direction but not in an- 
other according to the direction of the net force ap- 
plied. Referring to FIGURE 14, it can be seen that as 
cable 10 is urged in the direction shown by arrow 240, 
lip 242 of wedging member 206 and surface 244 of 
wedging member 206 grip cable 10 and urge it farther 
into tapered wall 234 thus providing additional fric- 
tional forces between tapered wall 234 and conical- 
shaped wedging member 206 that secure cable 10 
and do not allow it to move in the direction of arrow 
240. Conversely, when cable 10 is urged in the direc- 
tion shown by arrow 246, cable 10 is allowed to move 



when the force applied is greater than a predeter- 
mined force that is a function of the force supplied by 
biasing spring 212; the frictional forces between 
cable 10 and wedging member 206 urge wedging 

5 member 206 towards second end 21 8. Once the force 
with which wedging member 206 is urged towards 
second end 218 overcomes the force provided by 
biasing spring 212, wedging member 206 will move 
towards end 218 and any wedging force supplied be- 

10 tween wedging member 206 and wall 234 is released 
and cable 1 0 is allowed to move freely in the direction 
of arrow 246. 

CRIMPER-CUTTER 

15 

Referring to FIGURE 15, there is shown crimper- 
cutter 22. Crimper-cutter 22 is used to crimp a crimp- 
locking crimp 16 while also cutting a portion of crimp 
16 with the same instrument. Crimper-cutter 22 has 

20 two main components: crimping-cutting head 250 
and block-head 252. Crimping-cutting head 250 is 
formed of a body 254 which has two portions 256 and 
258 that form a crimping channel 258. Crimping-cut- 
ting head 250 also has a blade member 260 with an 

25 edge 262. 

From the frame of reference of cutting-cutting 
head 250, block-head 252 moves towards crimping 
channel 258 in the direction shown by arrow 265, 
which represents a force applied to block-head 252. 

30 Block-head 252 is moved relative to crimping-cutting 
head 250 as indicated by means known in the art, 
e.g., plier-like handles 264. As handles 264 are 
moved together by the hand of the surgeon, block- 
head 252 is moved toward crimping-cutting head 

35 250. 

To use crimper-cutter 22, neck 122 or crimp 16 is 
placed at the opening of crimping channel 258, which 
is sized smaller than neck 122 by a predetermined 
amount. Neck 122 of crimp 16 is positioned so that a 

40 portion of neck 122 extends out of crimping channel 
258 and overhangs edge 262 of blade member 260. 
Handles 264 are then urged towards each other by 
the user which because rotation about pin 266 urges 
block-head 252 toward crimping-cutting head 250. 

45 Block-head 252 contacts neck 122 of crimp 16 and 
forces it into crimping channel 258 which plastically 
deforms neck 122 thereby crimping cable 10 within 
crimp 16. As block-head 252 continues to move into 
crimping channel 258, a portion of neck 122 on crimp 

50 16 contacts edge 262 of blade member 260, and as 
block-head 252 continues to move, cable 1 0 and neck 
122 are cut by edge 262. Thus, with the one action of 
moving handles 264 together, neck 122 of crimp 16 is 
crimped and cable 10 and crimp 16 are cut. 

55 
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ADDITIONAL DETAILS OF THE SYSTEM AND 
METHOD 

One application of the system of the present in- 
vention is to apply a loop about a desired portion of a 
patient's body such as vertebrae 1 2 and 14. To secure 
loop 24 about vertebrae 1 2 and 14, the surgeon would 
first thread a first end of cable 10 through opening 
126 in crimp 16 (See FIGURE 8), then pass the cable 
sub-lamina of vertebrae 12 and 14, then pass the 
same cable end through bore 120 of crimp 16. The 
second end of cable 10 has a cable termination that 
is secured in opening 126. After being passed through 
longitudinal bore 120 of crimp 16, first end of cable 10 
is threaded through cable-receiving channel 220 of 
cable securing device 20 with the first end of cable 1 0 
exiting at 216 (FIGURE 10). The first end of cable 10 
is then threaded through opening 38 of cable tension- 
er 18 as previously described and end 36 of tensioner 
1 8 is secured in opening 216 of cable securing device 
20. 

The surgeon then uses tensioner 18 to apply the 
desired tension to loop 24. During this process, cable 
securing device 20 allows the tension that the sur- 
geon applies to be maintained even if the surgeon re- 
moves tensioner 1 8 to allow the surgeon to then tight- 
en or loosen another loop such as loop 68. Once the 
desired tension is placed in loop 24, crimp 16 may be 
crimped and cut. This latter task may be accomplish- 
ed with crimper-cutter 22. To crimp and cut with this 
instrument, neck 122 of crimp 16 is placed over 
crimping channel 258 and then block-head 252 forces 
neck 1 22 into channel 258 thereby crimping neck 1 22. 
As head 252 is continued to be urged into crimping 
channel 258, neck 122 is cut by edge 262 of blade 
member 260. Once cable 10 and neck 122 are cut, 
tensioner 18, remaining portion of cable 10, and cable 
securing device 20 may be removed. The end result 
is a loop 24 formed by cable 10 and secured with 
crimp 16 and having a desired tension in loop 24. 

Although the present invention in its advantages 
have been described in detail, it should be under- 
stood that various changes, substitutions, and alter- 
ations can be made therein without departing from 
the spirit and scope of the invention. 



Claims 

1. A system for allowing an operator to secure a 
medical cable in a loop about a specified portion 
of a patient's body with a desired tension, the sys- 
tem comprising: 

a tensioner for applying the desired ten- 
sion to the cable after looping the cable around 
the desired portion of the patient's body; 

a crimp-locking crimp attached to a first 
end of the cable and formed to have a cable- 



receiving bore for receiving the cable after the 
loop is formed; 

a neck provided on the crimp-locking 
crimp for use in securing the cable; and 
5 a releasable cable securing device for al- 

lowing movement of the cable in only one direc- 
tion. 

2. The system of Claim 1 further comprising a crim- 
10 per-cutter for crimping and cutting the neck of the 

crimp-locking crimp to secure the loop in the 
cable. 

3. The system of Claim 2 wherein the crimper-cutter 
15 comprises: 

a crimper-cutting head formed with a 
crimping channel for receiving the neck of the 
crimp-locking crimp; 

a block head formed to mate with the 
20 crimping channel; 

means for engaging the crimper-cutting 
head and the block head; and 

a cutting edge coupled to the crimper-cut- 
ting head for cutting a portion of the neck of the 
25 crimp-locking crimp as the block head reaches a 
bottom portion of the crimping channel. 

4. The system of Claim 1 wherein the releasable 
cable securing device comprises: 

30 a body having a cable-receiving channel 

extending through the body; and 

a wedging means for locking the cable 
when the cable when a first net force is applied 
to the cable in one direction relative to the cable- 

35 receiving channel and allowing the cable to move 

when a second net force is applied to the cable 
in a second direction relative to the cable- 
receiving channel. 

40 5. The system of Claim 4 wherein the wedging 
means of the releasable cable securing device 
comprises: 

a wedging member; and 
a wedging chamber formed in the body the 
45 securing device. 

6. The system of Claim 5, wherein the wedging 
member is a partial cylindrical member with an off 
center pivot point. 

50 

7. The system of Claim 1, wherein the tensioner 
comprises: 

an elongated shafting having a first handle 
secured to one end of the shaft; 
55 a second handle slidably disposed on the 

shaft intermediate the ends thereof; 

means for releasably securing a portion of 
the medical cable adjacent the other end of the 
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shaft opposite from the first handle; and 

means for securing another portion of the 
medical cable to the second handle. 

8. The system of Claim 7, wherein the tensionerfur- 
ther comprises: 

the elongated shaft having a generally rec- 
tangular cross section; 

the second handle having an opening 
sized to allow the second handle to slide longitu- 
dinally over the exterior of the elongated shaft; 
and 

means for preventing longitudinal move- 
ment of the second handle in one direction. 

9. The system of Claim 1 , wherein the crimp-locking 
crimp comprises: 

a crimp body having a first longitudinal 
bore extending through the crimp body; 

a head on one end of the crimp body with 
the first longitudinal bore extending there- 
through; and 

a second bore extending through the head 
and offset from the first longitudinal bore. 

10. The system of Claim 9, wherein the crimp body 
and the head comprise MP35N alloy. 

11. The system of Claim 9, wherein the crimp body 
and the head comprise stainless steel. 

12. The system of Claim 1 , wherein the crimp-locking 
crimp comprises: 

a crimp body having a first longitudinal 
bore extending through the crimp body and the 
first bore having a diameter larger than the out- 
side diameter of the cable so that the cable can 
be inserted into the first longitudinal bore; 

a head on one end of the crimp body with 
the first longitudinal bore extending through the 
head; 

a neck for developing a securing force 
about the medical cable when crimped, the neck 
located on one end of the crimp body with the first 
longitudinal bore extending through the neck 

an enlarged cable termination or one end 
of the medical cable; and 

a second bore extending through the head 
and offset from the first longitudinal bore, the 
second bore having an inside diameter larger 
than the outside diameter of the cable and small- 
er than the diameter of the enlarged cable termin- 
ation. 

13. A method for securing a medical cable in a loop 
about a specified portion of a patient's body with 
a desired tension, the method comprising the 
steps: 



running a cable about the specified por- 
tion of the patient's body; 

releasably attaching a cable securing de- 
vice to the cable; 
5 applying the desired tension to the cable 

by using a tensioner; 

engaging the cable with a crimp-locking 
crimp; and 

securing the loop with the desired tension 
10 by using a crimp-locking crimp. 

14. The method of claim 13 further comprising the 
step of cutting the cable and crimp-locking crimp. 

15 15. A method for secure a medical cable in a loop 
about a specified portion of a patient's body with 
a desired tension, the method comprising the 
steps of: 

passing a first end of the cable through a 
20 channel on a head of a crimp-locking crimp until 
a second end of the cable rests against the crimp- 
locking crimp; 

passing the first end of the cable about the 
specified portion of the patient's body; 
25 passing the first end of the cable through 

a longitudinal bore of the crimp-locking crimp; 

passing the first end of the cable through 
a releasable cable securing device for maintain- 
ing a tension when applied to the cable; 
30 releseably attaching a cable tensioner to 

the cable securing device and the cable; 

applying the desired tension to the loop in 
the cable with the tensioner; and 

crimping a neck of the crimp-locking crimp 
35 about the cable to secure the loop with the de- 

sired tension. 

16. The method of Claim 15 further comprising the 
step of cutting the cable and the neck of the 

40 crimp-locking crimp. 

17. The method of Claim 16, wherein the steps of 
crimping the neck of the crimp-locking crimp and 
cutting the cable and neck comprise the step of 

45 the crimping and cutting with a crimper-cutter. 

18. A medical cable securing device for releasably 
securing a cable, the device comprising: 

a body formed having a cable-receiving 
so channel for receiving the cable and allowing the 
cable to pass through the body of the securing de- 
vice; 

a wedging chamber formed in the cable- 
receiving channel; 
55 a wedging member disposed in the wedg- 

ing chamber; 

biasing means attached to the wedging 
member and the body for urging the wedging 
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member against the interior of the wedging cham- 
ber with the cable disposed therebetween; and 

the wedging member attached in the 
wedging chamber by an offset pin such that when 
forces are applied in a first direction toward a first 
end of the body, the cable can move and, when 
forces are applied in a second direction, a wedg- 
ing force is developed that prevents substantial 
movement. 

19. The cable securing device of Claim 18 further 
comprising a tensioner-gripping opening formed 
in the body at a first end for releseably attaching 
a tensioner to the cable securing device. 

20. The cable securing device of Claim 18, wherein 
the wedging member is a partial cylindrical mem- 



21. The cable securing device of Claim 18, wherein 
the biasing means is a torsion spring. 

22. The cable securing device of Claim 18, wherein 
the wedging member is a frusto-conical shaped 
wedging member. 

23. The cable securing device of Claim 22, wherein 
the biasing means comprises a spring for urging 
the frusto-conical shaped wedging member 
against a wall of the wedging chamber. 

24. The cable securing device of Claim 23, wherein 
the wall comprises a tapered wall and the wedg- 
ing member comprises a frusto-conical shaped 



25. An apparatus for crimping and cutting a cable se- 
curing device and the cable disposed therein, the 
apparatus comprising: 

a first head formed to have a crimping 
channel therein; 

a blade member attached to the first head 
proximate a first end of the first head; 

a second head formed to mate with the 
crimping channel of first head; 

an engaging means for moving the first 
head toward the second head; and 

the crimping channel sized so that when 
the first head and second head mate under the in- 
fluence of the engaging means, the cable secur- 
ing device is secured to the cable and a portion 
of the cable securing device and cable are cut, 
the neck of the crimp-locking crimp is plastically 
deformed about the cable and when the neck 
reaches a lower portion of the crimping channel 
the blade member cuts the neck and cable. 
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